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(54) CHARGED PARTICLE BEAM DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently guide 
the secondary charged particles to a secondary 
charged particle detecting unit provided 
between a sample and an objective lens by 
applying the voltage having the same polarity 
with the secondary charged particles generated 
by the irradiation of the charged corpsular beam 
to the sample to an electrode under the sample 
and the objective lens or an electrode forming 
the objective lens. 

SOLUTION: A voltage at -20 V is applied to a 
stage 18 to be loaded with a solid sample, and a 
voltage at -50 V is applied to a sample side lens 
electrode of an objective lens 4 using an Einzel 
lens for electrostatic lens. An electrode 17 for 
drawing the secondary electron is provided 
immediately under the objective lens 4, and a 
voltage at +50 V is applied to the electrode 17, 
and a coil 19 for generating the magnetic field 
vertical to the beam incident direction of the 

drawing electrode 17 is provided, and the current to be flowed to the coil 19 is adjusted in 
response to the voltage to be applied to the drawing electrode 17 7 and the secondary 
electron drawn by the drawing electrode 17 is guided in a micro channel plate MCP 
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direction. With this structure, return of the secondary electron to the sample is prevented 
even if the sample is charged, and the secondary electron is drawn to the drawing 
electrode 17, and bent by the magnetic field, and the secondary electron is detected 
without lowering the detection efficiency even in the case of a low-detecting-voltage type 
MCP. 



http://vwwl9jpdl.inpit.go.jp/PAl/resulVdetail/main/wAAA0gaW8JDA412182557Pl.htm (2/2) [2009/01/22 13:30:24] 



09)H*BHHffi* (JP) 



& m 



(A) (ll)f3ifttiBi&W#^ 

#^2000-182557 
(P2000-182557A) 
(43)&ISB 5p^l2^ 6 330 H(2000.6. 30) 



(51) IntCl. 7 

H 0 1 J 37/244 

G 0 1 R 31/302 

H 0 1 J 37/30 

HO 1 L 21/302 



F I 

HOI J 37/244 

37/30 
GO 1R 31/28 
HO 1L 21/302 



2 GO 3 2 
Z 5C0 3 3 
L 5C034 
Z 5F0 04 



maaut mim<D&9 ol (^ 7 h) 



(2l)fH«#^ 


#S^piO-354138 




000005108 










(22)ffi8iB 


¥J«10^12^ 14 H (1998. 12. 14) 










(72)5IK# 


mm tm 






















C72>«W# 


mt m& 






















(74)ftaA 


100068504 








*B± /Nil 











(54) \sm<r>&m mffimmm 



(57) QB»] 

■K*S%Rttl^SIK:fi«JE(-Vobj)%eiin-rSo 
o<vs <Vobj ic-rs. ^uyXitTfc, r 



HI 5 




1 

[11**2] lCftv^T, ffifcSttftb^XaSI* 
[IS** 3] IS*«2^*5^T, fflKffiWK?»U4'l':* 

[IS*«4] K*H2lci5V»T, MfBS*ft^^X©T« 

tEB^nsmffi^v^ituis^u^x^flSBg-rs** 20 

[«*B7] ^«S?Jgfc, Kffi*K?«frStttHStt 

Bo 40 
[000 1] 



fflffl 2 0 0 0 - 1 8 2 5 5 7 
2 

[000 2] 

b) sstiu ^tfiT*«i if - ^ n§©t\ 
*mfo7*>w xsmmiE&m, *&mmm, tem/ 

[0 0 0 3] ¥##S^Xn-bX{c*5tt£'JV7' 
774-s$>s(*yT£X, x.y7-yy%;Z%-?x?%{m 

u x/ w # y y xt <£ t) tiftn^ * 

saowwt^tttusfc br, f i B&Biottftisa. 
hztctb, mmmtLxucp (^^n-^y^ 

•Xb-h) *^»WKfflV^nTV^So w?» 

trt*fctftm»tf±arcfc£a\ ft^ii 

c t ft < LTJ^*fr &*BfflUH 

[0 0 0 4] ClcDMCPti. V-i'^Dfa-^t? 

»t Lfer^cWHtt^M c p wgWBE-pgiaty <fc a 

-r-r^u^^-fViom^m^tm^Lxn^ 
^mm^-^o neon.?*, mcmMmmkmiftz 
nmx°bmhfttft>w®mcw.?ttmmu mmznrc 

[0 0 0 5] 

[0 0 0 6] fflWB^iWaH© 1 OT'fe5-r*yif-A 
[0 0 0 7] >f*ye-^H*HatlIfcttHRWK»«9! 



3 

[0008] z.<Dffinmn?vvximmt<owmffi 

s 0 c © £ 5 wife £ «m * y e-^mmmmx 
^uyXfctm©HKfctfjsft^H;£ns*^ w 

[0 0 0 9] »«3M?U:/XH\. l^X****** 
ffifcftEEtfffiin^ftSfcik *©9lft«£EK:«toTl4s 
-^*S[ ; ?*jt*1*UyX±fc#*±tfTLS5i:v^ 

[0 0 10] c©<fc ? aPM!F*ft<rfc»x tCR4:«* 
U vXH ©ffitt£ Ji* £ * *f » lx V X© ji^lEIitf S < 

S. C©fca6, «/jMT-Ag*^*<ftt), SB©#tt 
fi#S < 4 S V>5 IMtffe 5 o 

[ooii] -73, z^wws : ?««wj , r*ft»otta 
i o k vmm%T*muLTtfim%}m*±<>f s 

[0 0 12] £/c, MCPttffiSOl^, S'yf-U-* 
3VT?#ftV. ioT, -HJ-4§lii*«EE*aJin?ta:V^ 

[0013] #^H:f#c-##«©?;&^i^X© 

[0 0 14] 

lyyx^m^t^nMK, mm-A^mi^(om^tm 
kiww&su iwstmfcSfiruyxoiaicEiisti 



(3) #HB 2000-182 5 57 

4 

So 

[0 0 15] iitOi^WCitill BR^BSS^-r 

t ±iaijaEj:ntf, mavyx<oT^ 

EasnswR m^immuyx^m^ir^mmt, 
umiz &zti?tu mnx^k? § wm? t n 

[0 0 16] C©±5fcttl8*ft!JtH?-Cfcfc:«fc-3T, 

io unx^ Litr#ffims&&mii'>xmntt\ s& 

WRfcrjWMtt? #3 I £&3Ma3 i: v^-J: 5 & c t> 

ttasKSs^-p-aojiKA^-et-scfcfcjsro, cn 
c «fe o t =2mw&?&imn*w9p*im±* «o 

[0 0 17] *»BB-fftt, ±IEB«£;I/&lWc 

a?%*3K Lxmumm %> r^omm uyxzmz. 
20 m<Dwmzm® Lx^-r^-^mmm^imt^tu 

linE^l/VXfclllEWRfcOHIfcEllsn* 

« t -r s ffftK7ffsn« am-r § o 
[ooi8] z.<o^nmm^^tv£, w^ntmws, 

IH©«ffiMfc iot, r#H$*fi?£;taS'f * £ £ T* 

^ coins Lfc^oz^?fflf«fi?*a«{iiSi»icffi 

rnztt^ mmmwmx~w%nffi?%~AffiWbi? 
tkmmcmxtzzttfxzzo 

[0 0 19] tZTc, ftttfflfttttf»£?3iW& MS 
bfc=^ffl«BW«WUyXlin*lSiIli:3 1 1 52, 

[0020] Wt«s»l«6Cft^i4x ^ffi^iDS*B<oK 

wxftmisXJE, $.\,nm<Dnffi*mzfz><, unit, m 
40 mfx-xffimi?mmmfcfafr5 c «tt±4<UjA«ii 

©*{C|p]^5©^ — Bflffaoil8«tEElcftfiS*«fe« 
[0021]% unic, rswwSfftWSTdW 

1*5 c T\ rufcWfttt^otttfa*** J: t) -MM * § 
c^iiH9$Tfe^v\ 

50 [0 0 2 2] 



(4) 

5 

PMfT«1-5-^M?©x*^-^J&, EI 1 lew 

vtk°-^^-5 5 o e vmmzxm^o e© 

[0 0 2 3] lot, av»=^Wt : FOlftffi»**ff*fc 10 

ORfliC G N D ttft Sfc^S: HfciU 1 

a*«BE3^GND*ttT3HIStiT, =UWt?»£jftifi 

[0024] Lfc^^-r, ^m<Dmtammt, wuam® 

SoTfe, 6 f£m§§ftWl£^ tftffi 20 

icimt % ammo 2 mtsitwi lt 
[0025] **w*yif-ix«flK)«dfcov»T, m 

[0 0 2 6] Ga«ft*ll>r*>»l*»53lffl«nfe-1' 
^-ytf-A2«, 3 0 kVfciia*ftU-2JMIB7V*- 

^ * 3 fciii® lt wti p y x 4 Turn u run 5 
p>^L^-^fi^8{i, «m»9T«asntsteu 30 

fflfflfMff 6 ©ffl|fc«#kHfflLT^«9©*fflfll^* 
i^JgSP LT C R T lOtcS^-T 
[0 0 2 7] -Y^ye-Att «?t£-2^ii^7^y 

[0 0 2 8] toXMSA^^ftfSftWii^s «j|Mfe*M 

[0029] *rc % «a»fcbra3tt*E*fflv^we» 

[0 0 3 0] -7^ r3W?©«tHKtt, *&tHg*>^£ 

sctms. . 50 



KM 2000-182557 
6 

[00 3 1] 04 KMC P*fflV\fet£*ttlHS©£aiW 
[0 0 3 2] r^t? 8«HJB£MC P 1 1 % 

©naesjieKi 2«Rtfft. i^wef 8 a, mcp 1 
i<DAi^fflra2nfc«±T§it}A£nMCP 1 1 1 
fs^aoigta^&jiiifSo mcp 1 it 

1 4 t nffintuauf o 

[0 03 3] tEMu *hV/M 5"?ttfflS*U Sfcx * 
T«\ lpAT&oTfcMCPl 

[0 0 3 4] Sfc, *«j£T\ MC P<Di»HWfc&*»li: 
"TSfcttx MC P©MfflS£E%< 1 k V 
§0 Lfr U ' C ©«ET?ttr*WF03 liWMtEEtfffi < 

fett^aHttttarct'ftvv ^0, mc PKBiin-rs 

«BEKH±, MCP©«fi*fcttHi»*©M^-K*78l 
[0 0 3 5] MCPWi, MC PtDtp^ifcftcra 

[0 0 3 6] *|fta»A^MC P%SFSfLfc«aS«, 

¥sw*i8fta H<o»^«fcflt*r s «fc 5 m£n<Dffimm 

6-9 k V<DW£*WMt 

[0 0 3 7] Sfe, ^^»{*IS»is lfe»t#HE 
^+-^JSt>a<, *?IMfCtt-lc»IHfc -f*^ 

[0 0 3 8] Sfc, HfBSaaiJ^SO-^^tts 

Ttix^«?*\ unmmic&% ztmz< #m&& 
[0039] cn&©raias%»ftbfccD*i<*«w*p* 

[0 0 4 0] SMB5tfl««iW-ffa4bfczi3Wt?*W 



7 

tusflmi 6%»^fe. chtit fiwra^m^sz 

[00 4 1] 8C-2 0 vSHttobfflcu:/ 

X'ttg4 lfc-5 0 VEH&ULfc. $fc, M^yXET 

7fc+5ovwinLfe. j:cd3I&*«ii 7^e- 

[004 2] 9 fcSmtWtt, MIB§IjA* 

7-e3i*ii$nfcr3Wt^MCPttws 
*iaic**»n« «fc 5 tiaSLfco 
[0 0 4 3] ctiEcfctK fcCBtfiEfcBJ* 

[0 0 4 4] Sfc, ft^«fSMScoii^T-SoT 

■6, a* T**ntf rjwt? SSfeSBSflf© gnd tr 
* fe, r^Wt^afeSGitfifCfci: G N DWffitf av^c tfr 

■pfttf sn, *&tBmE©{fi</>M c p^fflv^Tfe^tti?** 

[0045] cn5a*<Die#a'ta-etix siR^rns 
^ , w?-r* c t e ct d * o m£&m?4*tti&¥*± 

[0 0 4 6] §l&#tt«l 7fxW-^I^ 

[0 0 4 7] E7tc^-TJ;5fc1--5i:, ttiEflS 

[0 0 4 8] iKa^ittyow^gga, X* 

ft* 30kV<DG a-t*y*miC-?Z>£., |W|Cffi^¥tS 
G a -f*y?t± 1 0 e V©«? 

©^1 9 6 0 o{gta§ 0 ccDtzisb, ttWauyXWrfic 
mfztiisb tii?:M £ -ex & , 

[0 0 4 9] left, W*f iSI^WK^Oft^OS* 
ffiWft?©x*/l/#-Eit09t"*<DT?* 50eVS 
fi©r^*^ £ 3 0k V©-^t£-A0)i§£\ 

tt x r&*?©3 000^1 T*&-SCDT\ 



(5) #HU2 0 0 0- 1 8 2 5 5 7 

8 

[0 0 5 0] — ^If-Atf 3 OkVOG a^ 

ya-AOil-& x -**?%ffiiJfthrsSJSO«JEEJM8S 

5o ens. jsoiwaMR*fyflaLTx fitT©*}*** 

[0 0 5 1] ttfflfgOffifc:, KBEfttEE (-Vs ) % 
Wfifc»|fllI , r*B5KWB»»ra«fcftfKE (-Vobj 

10 9B"?fc«fcV 0 fcfcU 0<Vs <Vobj 

[0 0 5 2] -^(£-A©Sg*fT«Lfer 

[0053] C ©fcJ6 G N Dfflfc ZUWt^ tftttlStftt 

ttm&tfiXtixib o > «* fcisBoffiKfcj® < -r § c t 

^3li^«EEsWll<ffffl'r*1WWK:Jt«yJ:5er*. 

5?)A«ff fcJE UT««3MIE*IHIM-* J: 3 Lfc„ 
[0 0 5 4] «SiBB*liS«OSffi{±ISG&«£E© 

[0 0 5 5] MCP^^ctta^TPIltSoT 
[0 0 5 6] JiUiOCfcJ&Sfci&Si:, MCP^iJbfl^ 

40 t-ev^Tfe, mitMCPvmmtmtiT^T^ mm 

[0 0 5 7] 

so imrnvrnwrnwi 



9 

m i ] ^i?x^/i/^s„ 

[02] ftttittfOCOSM, 
[0 3] iOK-<*yif-A»lIo 

[04] <£*^ajg§®i»j,> 

[05] #389i©£M!lo 
[06] ^©fficD^»J 0 

[07] ^<D{mmmt 
[01] 



El 1 




SOsV 



(6) 2 0 0 0 - 1 8 2 5 5 7 

10 

4-*f«UyX, 5 -MS, 7 
-flfiflk 10-CRT, 
11-MCPx 1 2 -strife 13-*?. 14-9^ 

$mKtazwsL i7-§ia*«». i8-xf->\ 

l9-=t-r;k 2 0-IWIB*. 2 1-MEfiS. 







[02] 




IS] 2 








e / j 



[03] 
12] 3 



[04] 

El 4 



(7) 



^2000-182557 



[05] [B6] [07] 



m 5 0 6 g| 7 




F 2G032 AA00 AB20 AF08 

5C033 NN01 NP01 
5C034 AA02 AA09 
5F004 BA11 CB05 DBOO 



